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Abstract 



PURPOSED provkta a liq. costal driving device appropriately displaying and driving the white-balance 

tSSmnSSk eigne, side drivino rJrcuil 1 selects properiy a driving voltage VI and « orMno i voltage 
S?aSS to displly^ata and a ecanrong inverting signal to supply it as a dnptay J™«WfWj '°. 
)~Z££FSiSZa lines SRI SG1 8B1. At this time, the timing of a driving circuit RC for an R signal is 

25!L?^5!iSd wPu- ! aTatch signal L, tho timing ot a driving circuit ^ - ^J^* 
SrSmed £ bSng synchronized with a display timing signal PG ^.^f«SV^1S!XSSSS!i 
TLl /performed by being synchronized witn 3 display Uming signal PB. Thus, the ' ^^°f^"^ 
ISZ^wS* U3nKnp«*ing timings ot display driving , sign* le ; of ^ a^wh^rnaking 
R £ which the value ot (an effective voltag« V rms - a transmissiyrty T) is ""J^f^™^ and w 
making traremissiviticc Te of R, W. B equ al while adjusting effective vo itogee Vs rms OF K, G. B. 
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i ,m w rejected on the following grounds. Tbe. 
This patent appli^on ^^^^,^60 days from the mailing 
applicant may submit a siaicment of his/her argurocm whi» 



of this notice. 

GROUNDS 



The invention defined in — «-* "S^SSMSiS to" 
.o, meet the require MM Jn the f talons 

of the present, application. 

NOTE 

-Claims 1-5 
- References 1-6 

' invent ~l*=d » Claim 1 does no, differ from «n. invention, disclosed i. 

References 1-V . i~, rt «m inventions of References 1-3 in 

. ^^E^T«SSSS5SS S= «- - — ~ 

^S^tarede^^- '^TitSSSl -»« " ~» 

Even without citing example references, the use ot porycrysuu 

known. 
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Japanese Patent LriMp. plication No. Hei 8-1613. 

Laid-Opon Date: January 19, 1996 

inventus): Koji YAMAG1SH1 

AoBtfcaiiT(s): Caaiu Computer, Co. Ltd. 

T Z of invention: Liquid Crystal Driving Device 

[Detailed Description of the Invention] 
IO0U1] 

[Field of Invention] ^ and more 

™ C ^t.^- ^ "cvicT^ch performs d*** far favorably 

[0002] 

^.C. -rf* device i» ^ "^"^E^ 

drive circuit to e-ch signal Itae. Ft*"** SMn ""^ "wTmozmer a liquid crystal el«>™»1 
. scon drive circuit to - ~r^~£:J£ZZZ ZSJZw*™ 
loMted a. «. intorsectton of » *P>* ^1*^^ II, supplied ..fc-f— 1 

m «^ ^ zrn*— - 

the display drive signal siipj'l'«i to the signal unc. 
element ia driven to perform display. 

100041 t* ^ve-des^ drivn* * »»- ^^l^ 

li q »id crystal display device .* «*- li,uid crysUd J B , and 

UquidZsta. display da** «- «^ a Z^^^™«*^ 
display drive signals according to R, G, and B display oaia 

G, and B signal lines. 

100051 

cvael element for color display is chara«cnzod . ^ 

^Uod effective voK.ee Vr»s and ^—T^^ value, diorencec are 

genemled among the transmittal values T of R, O, «»» »■ ™ 1 for Q 
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i? n z-' u when the s»ri\c effective 
^ ^nsnunanc* I U obtained In 0. order of B, G, end R when 

voltage Vnns is applied. 

l° 006] , u '^fl«dve voltage Vims is applied for R. G, aud B in a 

Accordingly, if the »»n» ^ V!l!£ltic WO uld be varied in the relive 
li q uid crystal ^^^^^HT^^ coordinates for white 

deviated from the proper position. 

adjusted for each of R, G and B '*^* adj^mcnis are performed m a 

[0008] 

[Problem to be Solved by the ^venhon] ^ 

Concerning a c— £^££££Uf-* — — » 
— *T* *"£ colTu^ c^lg device, no such advents ™* 

' oo091 ^^t^^rr^rr^ 

display could not be achieved. 

[0010] . above liaht xo provide a liquid crystal 

The p-senl invention was created u the «*»«^ ' « and B so as to obtain 

- :-£er^^ 

[0011] 

numbers for each «r R. Q. -« * A. «£« ^ ^ & ,, 

electrode arranged opposma the R Mlnr fill*. a M > .^.j^ a O pixel includes 
Men., clccuod*. »d crysfcl ^^rC^S^r color V. a 3can 
a O color tin™, a second signal elccUx.de arr«a^d «P^J* ^ed between 

electrode arranged opposing the second "f^^^^ A Z «iectrode arranged 
the two electrodes. A B pixel includes » B ^^^Tf^Srd signal electrode, 
opposing, the B color filter, a scan elecuode arranged opposn* the thro gno. 
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.„ «™ eleerxodes. *«* of the plurality of pixels 
^ Uqu id crvtfal seal* ~ t £LnLt£2L«-- - «-*■■-*• 
Aetata a pall of substrates «- * *■? 'ZZTl** moons «hieh, «hen 

display P-> ^^^cT^ P^^ ^^JT. 

prw 3^rmincd effective voltages -n third signal electrodes ana in 

Ld a scan drive signal Ui the respective test, h ^ ^smiuancc 

t° 0133 , >~d in Claim 3 the volt^c supply means may vary the display 

Further, as described m ^ third signa l electrodes for the 

drive tfpud supplied to each of the ^ a ^ence the pulse wkBh of the 

reactive R, G, and B pi-Is b y leducu^ *A* « - transm.ttance with* a 

display drive signal for the pixel of the Qi lay pan6 i, the pulse widths 



respective transmittance values. 
[0014] 



linn*»i 

TAchieved Advantages] . 3tal driving device comprises h 

' According .0 the present to"*-"- • "»£ ~ ^ B pBtets in multiple 

liqtti d cry*el display ^ ^'^u^ S pi-is includes a pair of 

mlmfcm , for each of R. G. end B. Jach of ^> ^ ^ M ^ toplay 

^bsaatos.anda.l-sloocof^sub^^^^ MCM(JaIlce ^ a 

pane!, ^hen supplying. prodettnnme.1 J^^, £ „ rmll slgnal electrode for . 

disPloy V^^^S«-l electrode *" a B pixel, and 

rtW. a * ■*-» dK,wde ** • ° electrodes. SUW ' ly 

ellctrodes a*anged opposing 0. ^^^.'TdiScrcnt levels such that 
11Kans .Bows 4o cfiectiv. voltage, to *• J^^^ illCTllcal . 
L.s-miua-.co values in the respective K, and B pnceU beco. 

[0015] . _ n and B pixels can thus be controlled to 

TrMsmcittance in the respeenve R, OandB p* ^ ^ 

^cal values, suoh that the ^^^^^ 
appropriately adjust^, thereby acU.ev.ng favorable wntt. 

„n»u»e voltages at different levels ^ ^ ^ ^ electrodes. - 

pulse width of Ihe display drive stgnel for each ol the 
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appropriate color display. 

l° 0171 , wistMmJ4e vol*** supply means may vary *f*^ 

Farther. as described m Clm» >5, ' « rf„uodes tor the respective K, I* 

drive «ri «M - <**•.** « «i*h of ft. display drive 

B rSeU by rectos, wlule * V"**™*"* 

signal for the pixel of the color havmg .he luwe* > wn. ^ rf ^ ^splay 

„f, characKrisnc in the liaurd crystal ^ ^ve 

JL signal for the pixels »r Q. ^—^^T^ coordinates for vAite "he. 
^^ttance values. lju S Lby^»»^' m,te 

y characteristics and the ON-statc 
further favorable color display- 

l0M01 o p er^onofa.pres=«erobc^,-,,tUr^de a enW 

lOO 1 "] ,- -j element has different 7 characteristics for 

~ desc^l ahove. e^v. « -»d 

^^mLim T^Bersaroong R, Q, end Fl as shown iu Fig. 5- 

[0087.] " U uid ^^tai elements are used in Hie bquid 

Specify be understood that 

crystal display panel 10 of the preset shnwll in Fig . 5. 

T dining the ON state dirlers among R» G, ana is as 

[00* 3 3 , 1 1 n inuuttine display drive signals SR., SO. 

in the liquid crystal display panel 10. by *~fiS£Zv** SR1 _ SRn , SCil-SGn, 
Mid SB having identical voltage value, intfae R£. . level (the voltage 

and SRI -SBn, respectively, cf&cuvc voltoge Vrn* -JP ^ sol . sGn . 

value BV in Fig. 5. for *^\^£?*^£JZL voltage application, due 
and SBl-SBn when scan dnve signal Cnis »n,fu„n. ^ ^ 

UI * e above-describcd f= ,n ^l^der ^f B, * - * <B>0*> - 
values of transrnitt>mce T arc vanea ui u. 
shown in Fifi. 5. 

transxnittance T become varied among R, G. and B, resulting 
when displaying all-white. 
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[0M - To **~ N. problem -rSTsSd^Sl ««W 1" » "f" "t 

vw «=B-i^' 1 lltm n^W 5, the values of mmsm.ttancc T 

«— dW.W^'S^ reduce, — - 
o. »™l B in the ON state are pasted to .denn« of voltagc 

^pcUng differences W the * B snd O. while 

usinu as a rctcren.ee vtuus 

signal SR tor ^ having tius lowest tjansrnittanee T. 

^s^^.cWtt-^K^^e^tRCU.ec^thevo^e 

value JtXt*-* " * R **" ^ 

,0U871 More specinc-*, the K *H- 

100881 ^xo R c*c**» ^r^* M t:s^ ^ 

— ^ ^ «^ oTT^rlt: XOR cireui, **». - — * 
LSR1 ernplifies the output level of the «gr. 
amplified *iBn«l to the switch section SWK.1. 

[00893 Whenthe^ch 8 ec,onS^ 

* c switch client SPRU turns ^^^0^0- ^ 

signal SR lu the signal line SRI. When recexvmg 1^ ^ ^ the . disp U y drive 

LfUch elemenx SPR12 turns on and supplies dnve voltage 

signal SB. to the signal line SRI. 

[0090] . - Jg3theK signal drive circuit RC selects either of 

In this m^ner, as shown in Fig. 3, the * S™« data D and the sen 

drive voltage vi or drive voltage V3 in ^^^^Z ^ve signal SR to the 

[° 091 1 + u e flOQn drive signal Cn shown in Fig. 4 is supplied to 

During the above process, the soon drive signal 
the SCfl n lines of The liquid ciystal display panel 10. 

l° 0y21 . disnlav pinel 10, assuming that the drive 

In the present liquid crystal di splay P- ^ ^ ^ pulae 

Time-division number is N and the bios ratio of the effeciive vo 
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width of the scan drive aignal Cn and display drive signal is 1/N. 
Hcciirdancc with the alternator signal M. 

100941 Accordingly, the rfl-I- voltage VB« -I"— >* ***** B " U ^° ,1 , iS 
applied to the R signal lines SRI-SBju 

100931 VEms-VOKW/rf ' OMHl/rfl /N]* 0 cteuit oc M 

controlling the pulse width of the G cneouve vuiu. b 
value of the G effective voltage VGnns. 

t 01l7 l a' 4k» resent embodiment, the scan drive signal 

As described above, acuiuding to the prcscm ™ ODUmi6U ^ 

A s aescnoea , rf ^ d crystal pan el 

lines SRl-SRn, SGI bGtt^ ana u, *~~ Hi L l«c intersections of the 

£ color display, the p»- ernho^t ^J^^^^ 
application timings of the display drive signals SR. SO «d gBn 
drive circuit 1 ui (to respective R, G. and B signal lines SRl-SRn, SGl-SGn. 
of the liquid crystal display panel 10. 

101181 Accordingly value of the ettectiv. voltages VRnns, VGrms. n*i VBrms applied 
» the a^r^c,-.^ for R. G, and B. respeenvely can be appropriately <*— . 
such that transrnittance T values for O. ami B become identical. 

101191 As a result* the c-u.manc.ty ~c*dina«es mr white in the .tVtW stale can be 
adjusted to the proper position, achieving appropriate white color display. 

r0,M1 Further, according to the present embodiment, tneR, O, and Defective voltages 
VRrms, VOnns, »nd VBrtns arc controlled discretely for ft. «^-- «■ «• ^ 
taTsRl-SRn, SGl-SGn. and SBl-SBn based on the T characteristics ot the houid crystal 
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VMaH . *»■< VBrma applied . Ihe ~g*m q ^ ^ ^ s(}> 

B are conned by chsngi** ft. ^ * ^ VGms . snd VR™. 

.„! so. Acccrdtasly, value, oftbe HT^u»e y* M5 „ using . 

simple circuit confiBimitioa. This allows 10 y 
device capable of appropriate color display. 

t0122] r te Ac orcsent embodiment, values of die effective voltages 

Further, wording to the present ™ elements for R, O, and 

VRnns, VGrms, and VBrms apph«l u. die rcspe e*vc ttq * g SR> 

B aie controlled by shittng, while using as <* * 

SO, and SB/- R, G. and B concenung wmch ^ ^ ^ 
c^actenstic and having xb« 1„ w esi transnnttancc when SR sn> ^ 

on, fcc application timings of the. ™~ u-nj^oo th Y*^ * ^ B „ ^ 

SB. Tu this manner, the ^TT^J^T^^^ account Lhc y characteristics 
t^ed on can he more appropnately achie vin 8 further favorable 

and the ON-state Transminanr* ,,r die liquid crystal, thereoy 

culoi display. 

t mVeilt ors is specifically described 
While the invention conceived by the present Q TQ th|S 

without deviating fiom the scope of the present invenuor, 

[0124J , , „ nrmallv hlHi:k liquid crystal elements are employed in the 
For example, ^ /J^ 13 ^ ^ Sbove ^buduncnt, normally-white 

Uq uid oxysul display panel 10 aeeordmg to *e *b effecti ve volt*** Vans - 

elements may alternatively be used h that c ^j^° ^ shown m Fig . S. an 

t^ttancc T ^ such a V-T characteristic 
effective vullage Vims determined wniie ™<™» 
must be applied l*> each of the R, G, and B signal lines. 

101251 „ *. ^ «. - ^— ^rjrirci 11 ^: 
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pul3e * generated is MM ^ ^ ^ ^ ^ ^ Cn and 

101271 ^-^-rnrc^ 

J-*?T£: one - . — - — - • ^ d 

[Fig. 5] A diagram showing the effective voiwb 
liquid orystal display panel. 
[Reference Numerals I 

1 signal drive ckcuit 

2 decoder 

3 counter 

10 liquid crystal display panel 
lla,llb transparent glass substrate 

12 liquid crystal 
13R.13G, 13B color filter 
14, 1 6 alignment film 
15 scan line 

17a, 17b polarization plate 
SRl-SRn,SGl-SGn,SBl-SBn Bignal Une 
LRU I.Kl2.LGll.LG12.Lpil,LB12 latch 

XR1,XG1,XB1 XORcixcuit 
ANG1, ANB1 AND circuit 
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cw/R.1, SWGli &w»i 

SFR11 UrR12 .witch element 

SPOU>G12 

SPB11.SPB12 swiichclcmeat 



L1,L2 power line 
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